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* NOTICES * 



JPO and NCIPI are not responsible for any 
dam ages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The particulate uptake filter in the exhaust gas characterized by the value (SD1) of the 
standard deviation in the pore diameter distribution at the time of being in within the limits whose 
average (ml) of the pore diameter measured by the method of mercury penetration is 20 micrometers 
- 60 micrometers, and expressing the pore diameter with a common logarithm being 0.20 or less. 
[Claim 2] The particulate uptake filter in the exhaust gas according to claim 1 characterized by 
supporting the catalyst in the front face of the porosity ceramic ingredient which constitutes said 
filter. 

[Claim 3] Said porosity ceramic ingredient is a particulate uptake filter in the exhaust gas according 
to claim 2 characterized by being a honeycomb structure object made from porosity silicon carbide. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the filter for carrying out uptake of the particulate 

contained in the exhaust gas of a diesel power plant. 

[0002] 

[Description of the Prior Art] The number of an automobile enters by the end of this century, and is 
increasing by leaps and bounds, and the increment of it also with the rapid amount of the exhaust gas 
taken out by the internal combustion engine of an automobile in proportion to it is being enhanced. 
Since the various matter contained in the exhaust gas which especially a diesel power plant takes out 
becomes the cause which causes contamination, in current, it is having effect serious for a world 
environment. Moreover, the research result that the particle in exhaust gas (diesel particulate) 
becomes the cause which sometimes causes reduction of an allergy failure or a sperm count is also 
reported by recently. That is, it is considered to be a urgent technical problem for human beings to 
take the cure which removes the particle in exhaust gas. 

[0003] The exhaust gas purge of various varieties is proposed from before under such circumstances. 
A common exhaust gas purge prepares casing in the way of the exhaust pipe connected with the 
engine exhaust manifold, and has the structure which has arranged the particulate uptake filter in the 
exhaust gas which has a detailed hole in it. There is a ceramic besides a metal or an alloy as a 
formation ingredient of a filter. As an example of representation of the filter which consists of a 
ceramic, the filter which consists of a honeycomb structure object made from cordierite is known. 
And the oxidation catalyst is supported by such honeycomb filter. 

[0004] The honeycomb filter has the eel of a large number prolonged along the own direction of an 
axis. In case exhaust gas passes through a filter, the trap of the particle is carried out with the cell 
wall. Consequently, a particle is removed out of exhaust gas. Moreover, the particle by which the 
trap was carried out is burned and removed by the oxidation of a catalyst. 

[0005] By the way, in this kind of honeycomb filter, if a pore diameter is set up too much small, 
pressure loss in case exhaust gas passes a filter wall will become extremely large, and there is a 
possibility of stopping an engine, in order [ therefore, ] to make pressure loss low at the time of 
manufacture of the common honeycomb filter made from cordierite - an ostomy agent - adding -- 
thereby — number lOmicrometer- 100 about dozens of micrometers pore is formed. 
[0006] 

[Problem(s) to be Solved by the Invention] However, with the filter in which pore small in this way 
and big pore are intermingled, and pore diameter distribution differs, the number of the pores of the 
magnitude suitable for particulate uptake will decrease relatively. Therefore, decline in particulate 
collection efficiency was not avoided. 

[0007] Moreover, when a filter with a small pore diameter was manufactured without using an 
ostomy agent, there were signs in which filter reproducibility ability deteriorates with time. 
Therefore, in order to make playback complete completely, there was inconvenient [ that a playback 
duration had to be set up for a long time gradually ]. Moreover, when reproducing by fixing 
playback time amount from the beginning, and it was used for a long period of time, there was a 
fault of becoming easy to produce the cinder of a particle gradually. 
[0008] 
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[Means for Solving the Pro^ff ] Then, as a result of an invention-in-this : iPplication person's 
inquiring wholeheartedly, when the pore diameter was distributed within limited narrow limits, the 
number of the pores of the magnitude suitable for particulate uptake and oxidation increased 
relatively, and the knowledge that improvement in collection efficiency and oxidation could be 
aimed at was acquired. With it, the knowledge that a cause was in the magnitude of the average of a 
pore diameter was newly acquired about degradation of filter reproducibility ability with time. And 
finally an invention-in-this-application person came to hit on an idea of the following invention, as a 
result of inquiring further wholeheartedly based on the above-mentioned knowledge. 
[0009] That is, it is offering the particulate uptake filter in exhaust gas with pressure loss small [ the 
1st purpose of this invention ], and high collection efficiency. The 2nd purpose of this invention is to 
offer the particulate uptake filter in the exhaust gas with which degradation of filter reproducibility 
ability with the passage of time cannot take place easily. 

[0010] And in order to solve the above-mentioned technical problem, in invention according to claim 
1, it is in within the limits whose average of the pore diameter measured by the method of mercury 
penetration is 20 micrometers - 60 micrometers, and let it be the summary for the value of the 
standard deviation in the pore diameter distribution at the time of expressing the pore diameter with a 
common logarithm to be 0.20 or less. 

[001 1] Invention according to claim 2 presupposed that the catalyst is supported in claim 1 in the 
front face of the porosity ceramic ingredient which constitutes said filter. In claim 2, said porosity 
ceramic ingredient presupposed that it is invention according to claim 3 a honeycomb structure 
object made from porosity silicon carbide. 

[0012] Hereafter, "an operation" of this invention is explained. According to invention according to 
claim 1 , since the pore diameter of magnitude of this level is suitable for particulate uptake, it can 
carry out uptake of the particulate certainly by setting an average pore diameter as above-mentioned 
within the limits. Since soot does not trespass that the average of a pore diameter is less than 20 
micrometers upon the interior of a wall, oxidizing quality ability falls, the pressure loss at the time of 
exhaust gas passing a wall becomes extremely large, and a halt of an engine may be caused. When 
the average value of a pore diameter exceeds 60 micrometers, it becomes impossible moreover, to 
carry out uptake of the detailed particulate efficiently. Moreover, when the value of the standard 
deviation in said pore diameter distribution is 0.20 or less (i.e., when distributed within narrow limits 
to which the pore diameter was restricted), the number of the pores in an uptake optimum range 
increases relatively. Therefore, pressure loss serves as a filter with collection efficiency and an 
oxidizing quality it is low and high. 

[0013] According to invention according to claim 2, since the front face of a porosity ceramic 
ingredient with the pore of a comparatively big path is made to support a catalyst, even if it is a time 
of carrying out long duration operation of the engine, a catalyst cannot be easily buried in the 
deposited particulate. Therefore, as a result of maintaining the condition that the catalyst was 
exposed to the outside surface, decline in reaction effectiveness is prevented. Therefore, degradation 
of filter reproducibility ability with the passage of time stops being able to happen easily. 
[0014] According to invention according to claim 3, in addition to a particulate uptake permissible 
dose becoming large, increase of pressure loss stops being able to happen easily by using a 
honeycomb structure object as a porosity ceramic ingredient. And if such a honeycomb structure 
object is formed with silicon carbide, even if it is a time of setting up the average of a pore diameter 
more greatly like the above, the fall of a mechanical strength is avoidable. Therefore, it can consider 
as the filter which is hard to destroy. 
[0015] 

[Embodiment of the Invention] One operation gestalt which materialized this invention to the 
exhaust gas purge below is explained in detail, referring to drawin g 1 - drawingjj . 
[0016] As shown in drawing 1 , the exhaust gas purge 1 is equipped with the casing 2 made from a 
metallic pipe, and path 2a of the casing 2 is connected to the exhaust pipe way Ea of a diesel power 
plant E. In this casing 2, the particulate uptake filter 3 for purifying the exhaust gas emitted from a 
diesel power plant E is arranged. Moreover, it is equipped with the burner 4 for regeneration in the 
exhaust pipe way Ea. 

[0017] As shown in drawing 2 , with porosity sintered compacts, such as for example, a silicon 
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carbide sintered compact, t^fclter 3 is formed in the shape of a honeyc^^and is presenting the 
shape of a cylinder as a whole. Two or more centrums 5a and 5b are formed in the direction of an 
axis of this filter 3, and opening of each centrums 5 a and 5b is carried out at the both ends of a filter 
3. Which edge opening by the side of the exhaust gas inflow of each centrums 5a and 5b and an 
outflow is blockaded by the piece 6 of the closure with a thickness of 5mm it is thin from a porosity 
sintered compact. Of lock out of this piece 6 of the closure, eel 7b which carries out opening is 
formed in the eel 7a [ which carries out opening to an inflow side ], and outflow side. Each eels 7a 
and 7b adjoin mutually through a wall 8, and the oxidation catalyst which consists of platinum group 
metals, other metallic elements, its oxide, etc. is supported by the external surface of a wall 8. 
[0018] Moreover, as a curve CI shows the graph of drawing 3 , the average ml of the pore diameter 
by which the filter 3 of this operation gestalt was measured with the method of mercury penetration 
needs to be 20 micrometers - 60 micrometers. In addition, as for said average ml, it is more good 
that it is 30 micrometers - 50 micrometers. 

[0019] It is because the pressure loss at the time of exhaust gas passing a eel wall here as the average 
ml of a pore diameter is less than 20 micrometers becomes extremely large and may cause a halt of 
a diesel power plant E. Moreover, it is because it becomes impossible to carry out uptake of the 
detailed particulate efficiently when the average value ml of a pore diameter exceeds 60 
micrometers. 

[0020] Moreover, 0.2 or less need to be the value SD 1 of the standard deviation in the pore diameter 
distribution at the time of expressing a pore diameter with a common logarithm. In addition, as for 
the value SD 1 of said standard deviation, it is more good that it is 0.18 or less, and it is good that it 
is especially 0.16 or less. 

[0021] When the value of standard deviation SD 1 exceeds 0.20 (i.e., when it is not distributed 
within narrow limits to which the pore diameter was restricted but magnitude varies), the number of 
the pores in an uptake optimum range stops being able to say it as many conditions relatively. 
Therefore, it becomes difficult to realize the filter 3 with low pressure loss and high collection 
efficiency. 

[0022] Next, the exhaust gas cleaning effect of the filter 3 constituted as mentioned above and 
playback of a filter 3 are explained. A filter 3 is arranged in said casing 2, and exhaust gas is 
circulated. Then, exhaust gas is discharged from the eel 7b side of the contiguity which carries out 
opening to an outflow side through a wall 8 while it flows in each eel 7a through each edge opening 
by the side of an inflow first. In case exhaust gas passes a wall 8, the trap of the particulate in 
exhaust gas is carried out, and thereby, purification of exhaust gas is performed. Moreover, if the 
amount of particulate uptake in a filter 3 reaches constant value, a burner 4 will be lit and heating of 
a filter 3 will be started. And the particulate deposited in the filter 3 is burned and removed by the 
oxidation of the catalyst supported by the filter 3, and a filter 3 is reproduced by the original 
condition by it. 

[0023] And in order to examine the property of the filter 3 of this operation gestalt, the example and 
the example of a comparison were produced by the following approaches. 

[0024] . 
[Working Example(s) and Comparative Example(s)] (Example) What blended the beta mold silicon 
carbide powder 80 weight section whose mean particle diameter is 30 micrometers, the methyl 
cellulose 6 weight section as a binder, the lubricant 1 weight section, and the water 20 weight section 
with the alpha mold silicon carbide powder 20 weight section whose mean particle diameter is 15 
micrometers was used as a start ingredient. After often kneading this compound, the cylindrical 
moldings which has honeycomb structure by the extrusion method was obtained. And after drying 
and degreasing this moldings, temporary baking over 4 hours was performed at 1700 degrees C 
under the argon ambient atmosphere. Then, the centrums 5a and 5b in a temporary-quenching object 
were closed in the shape of a checker using the ceramic paste for the piece formation of the closure 
containing silicon carbide. At this time, it set up so that the thickness of the part which serves as the 
piece 6 of the closure behind might be set to about 5mm. And 2000 degrees C and this baking of 4 
hours were performed under nitrogen-gas-atmosphere mind, and the filter 3 (die length of 150mm, 
the outer diameter of 140mm, micrometers [ of cell wall thickness / 0.43 ], 170 eel consistencies 
[/square ] inch) of an example was completed. 
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[0025] In addition, in this jjfcple, the average ml of the pore diameter ^feured by the method of 
mercury penetration was 35 micrometers, and the value SD 1 of the standard deviation in the pore 
diameter distribution at the time of expressing a pore diameter with a common logarithm was 0.16 
(curvilinear CI reference of the graph of drawing 3 ). 

(Example of a comparison) As an example of a comparison over this example, it is a product made 
from cordierite, and the filter of an example, the shape of isomorphism, and the same size was 
manufactured. Here, the ostomy agent was added into the start ingredient. As the graph of drawingjj 
was shown by the curve C2, with this filter made from cordierite, the average m2 of the pore 
diameter measured by the method of mercury penetration was 50 micrometers, and the value SD 2 of 
the standard deviation in the pore diameter distribution at the time of expressing that pore diameter 
with a common logarithm was 0.40. 

(A comparative study and its result) Subsequently investigation about particulate collection 
efficiency and pressure loss was conducted. 

[0026] The particulate contained in the filter 3 before and after wearing of a filter 3 about particulate 
collection efficiency in the exhaust gas which passed through the stowed position is made to stick to 
a filter paper, and it is JIS about the reflection factor (%) of the filter paper. D According to 1 101, it 
measured optically using the smoke tester. About pressure loss, the differential pressure (mmHg) by 
the side of the exhaust gas inflow of a filter 3 and an outflow was measured after [ of uptake 
initiation ] 60 minutes in the filter wearing condition. 

[0027] Consequently, each reflection factor of the filter paper measured in the condition that all the 
particulates in exhaust gas are discharged was 40%, without equipping with a filter in casing 2. Next, 
the reflection factor in a filter wearing condition was 10% in the example of a comparison to having 
been 0% in the example. According to the filter 3 of an example, it was possible to have removed a 
particulate completely so that clearly from this result. And it became clear that the filter 3 of an 
example excelled the filter of the example of a comparison in uptake capacity also from this. 
[0028] Moreover, about the differential pressure by the side of the exhaust gas inflow of each filter, 
and an outflow, the example of a comparison showed the bigger value than 120mmHg(s) and it to 
having been 60mmHg(s) and a low value in the example. Thus, also in the point that pressure loss is 
smaller than the example of a comparison, a result the excellency of the filter 3 of this example is 
proved to be was brought. 

[0029] In addition, while continuing prolonged use, repeating playback about the filter 3 of an 
example, change of the playback duration at that time was measured with time. Consequently, 
especially change was not seen by the playback duration and signs in which filter reproducibility 
ability deteriorates with time were not accepted at all. 

[0030] Therefore, according to this operation gestalt, the following effectiveness can be acquired. 
(1) With the filter 3 of this operation gestalt, the average ml of the pore diameter measured by the 
method of mercury penetration is set as within the limits which is 20 micrometers - 60 micrometers. 
Moreover, the value SD 1 of the standard deviation in the pore diameter distribution at the time of 
expressing the pore diameter with a common logarithm is set or less to 0.20. Therefore, the pore of 
the suitable magnitude for particulate uptake serves as the filter 3 in the condition of having existed 
inside mostly, and can carry out uptake of the particulate certainly. Therefore, the filter 3 with low 
pressure loss and high collection efficiency is realizable. 

[0031] (2) The front face of a porosity ceramic ingredient with the pore of a comparatively big path 
is made to support a catalyst with the filter 3 of this operation gestalt. For this reason, even if it is a 
time of carrying out long duration operation of the engine E, a catalyst cannot be easily buried in the 
deposited particulate. Therefore, the condition that the catalyst was exposed to the outside surface is 
maintained. Thus, as a result of preventing the fall of the surface area by flasking of a catalyst, 
decline in the reaction effectiveness resulting from it is prevented. Therefore, degradation of filter 
reproducibility ability with the passage of time stops being able to happen easily. Therefore, fault, 
like a playback duration becomes long is avoidable. 

[0032] (3) Use the honeycomb structure object as a porosity ceramic ingredient with the filter 3 of 
this operation gestalt. For this reason, in addition to a particulate uptake permissible dose becoming 
large, compared with the case where other structures are used, the fall of pressure loss stops being 
able to happen easily. And since such a honeycomb structure object is formed with silicon carbide, 
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even if it is a time of settinjjtae average of a pore diameter more grea^^ke the above, the fall of 
a mechanical strength is avoidable. Therefore, it is hard to destroy and the filter 3 of high-reliability 
usable for a long period of time can be realized. 

[0033] In addition, the operation gestalt of this invention may be changed as follows. 

- The ceramic ingredient which constitutes a filter 3 may not necessarily be a porous body like an 
operation gestalt, and may not be a honeycomb structure object. That is, it is possible to choose a 
mesh-like set object, ceramic form, etc. of ceramic fiber as a filter component. 

[0034] - It is not necessarily limited to silicon carbide like an operation gestalt, for example, the 
ceramic ingredient which constitutes a filter 3 can also choose silicon nitride, cordierite, sialon, etc. 
[0035] - The catalyst does not need to be supported by the front face of the porosity ceramic 
ingredient which constitutes a filter 3. Next, the technical thought grasped according to the operation 
gestalt mentioned above is enumerated below besides the technical thought indicated by the claim. 
[0036] (1) The particulate uptake filter in the exhaust gas characterized by the value (SD1) of the 
standard deviation in the pore diameter distribution at the time of being in within the limits whose 
average (ml) of the pore diameter measured by the method of mercury penetration is 30 micrometers 

- 50 micrometers, and expressing the pore diameter with a common logarithm being 0.18 or less. 
[0037] (2) The exhaust gas purge which held claim 1 thru/or 3, and any one filter of the technical 
thought 1 in casing connected to the exhaust pipe way of a diesel power plant. 

[0038] 

[Effect of the Invention] As explained in full detail above, according to invention according to claim 
1, the particulate uptake filter in exhaust gas with small pressure loss and high collection efficiency 
can be offered. 

[0039] According to invention according to claim 2, it can consider as the filter with which 
degradation of reproducibility ability with the passage of time cannot take place easily. According to 
invention according to claim 3, it can consider as the filter which is hard to destroy. 
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* NOTICES * 




JPO and NCI PI are not responsible for any 
dam ages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The partial forward sectional view showing the wearing condition of the particulate 
uptake filter in the exhaust gas in one example which materialized this invention. 
[Drawing 2] The partial expanded sectional view of the particulate uptake filter in the exhaust gas of 
drawing 1 . 

[Drawing 3] The graph which shows the pore diameter part blanket-like voice of the filter of an 
example and the example of a comparison. 
[Description of Notations] 

ml — The average of the pore diameter measured by the method of mercury penetration, SD1 — 
Value of the standard deviation in the pore diameter distribution at the time of expressing a pore 
diameter with a common logarithm. 
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DRAWINGS 



IDrawing 1] 
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